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A method of obtaining effective residual antimicrobial activity on a hard surface comprises contacting a hard surface widi an effective 
amount of an antimicrobial composition comprising an organic acid and surfactant and allowing specific amounts of the organic acid and 
surfactant to remain on the treated hard surface. A premoistened wipe of Che present invention comprises an antimicrobial composition and 
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PREHOISTENED WIPE WITH RESIDUAL ANTIMICROBIAL ACTIVITY 

TECHNICAL FIELD 

The present invmtion relates to a method of obtaining effective residual antinucrobial 
activity on a hard surface and premoistened wipes therefor. In particular, the method of the pres»t 
invention comprises contacting a hard surface with an antimicrobial composition comprising an 
organic acid and surfactant and allowing specific amounts of the organic acid and surfitctant to 
remain on the hard surface. The premoistened wipes of the present invention comprise an 
antimicrobial composition and a substrate. 

BACKGROUND OF THE INVENTION 

Hard sur&ces found in the household, such as countertops in kitchens and bathooms, are 
often contaminated with bacteria and other microorganisms. These microorganisms can lead to 
illnesses in humans and in animals. Humans are especially vuhierable to these microorganisms 
when ihey are present near food, such as on the countertops in kitchens and dining rooms. 

The antimicrobial effectiveness of organic acids, such as citric acid, is well known 
throughout the literature. Organic acids are utilized in a few cleaning products to provide 
antimicrobial effectiveness. However, most antimicrobial cleaning products provide only 
immediate antimicrobial activity and do not provide residual antimicrobial activity. For example, 
most antimicrobial spray cleaning products are sprayed onto a sur&ce to provide inunediate 
antimicrobial activit\- and then rinsed, wiped, or otherwise removed from the surfiice treated. 
Many of these products would not be safe to leave on a surface, especially on surfeces around 
food, such as kitchen countertops. Other antimicrobial products are simply not efficacious over a 
period of time to provide residual antimicrobial effectiveness. 

There has thus been a need for a safe antimicrobial product that provides residual 
antimicrobial activit\\ There has also been a need for a way to treat hard surfaces, such as 
countertops in kitchens and bathrooms, so that surfaces free of microorganisms will not be 
recontaminated by other microorganisms. 
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SUMMARY OF THE INVENTION 
The present invention relates to a method of obtaining effective residual antimicrobial 
activity on a hard sur&ce comprising the steps of: 

(a) contacting said hard surfece with an eflfective amount of an antimicrobial 
composition comprising organic acid having antimicrobial action, preferably 
citric acid, and surfectant, preferably a nonionic surfactant; and 

(b) allowing at least about 100 micrograms preferably at least about 150 
^g, more preferably at least about 175 ^ig, and still more preferably at least 
about 275 jig, of the organic acid and at least about 100 ng, preferably at 
least about 125 ^g, more preferably at least about 150 jig, and still more 
preferably at least about 175 ng, of the surfactant per square inch of said 
hard surface to remain on said hard surface. 

The method of the present invention provides a residual antimicrobial benefit on the treated surface 
for an indefinite period of time, so long as the specific levels of organic acid and surfactant arc 
allowed to remain on the treated surface. The method provides residual antimicrobial eflfectivOTCss 
against a variety of microbes, including Salmonella choleraesuis and Staphylococcus aureus. 
The present invention further relates to a premoistened wipe comprising: 

(a) substrate; and 

(b) antimicrobial composition comprising: 

(i) antimicrobially effective amount of organic acid; 

(ii) surface tension reducing amount of surfactant; 

(iii) optionally, suds suppressor; 

(iv) optionally, hydrotrope; 

(v) optionally, solvent; 

(vi) optionally, perfume; and 

(vii) water. 

The antimicrobial composition typically has a pH of from about 1.6 to about 3.0 and is typically 
loaded onto the substrate at a loading factor of at least about 2.0. The premoistened wipe of the 
present invention can be utilized to carry out the method of the present invention to obtain eflfective 
residual antimicrobial activity. 

The presait invention also relates to articles of manufacture for obtaining eflfective 
residual antimicrobial activity on a hard surface comprising (a) a container, (b) premoistened 
wipes comprising antimicrobial composition, and (c) set of instructions to apply said antimicrobial 
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composition to a hard surface and allow an effective residual antiinicrobial activity amount of said 
antimicrobial composition on said haid surfece to obtain effective residual antimicrobial activity 
on said sur&ce. 

mn-ATT FD nFSCRlPTj nN of the INVENTION 
As used herein, the phrase "effective residual antimicrobial activity" means that at least a 
one log reduction, preferably at least a two log reduction, and more preferably at least a three log 
reduction in microbial activity is achieved when a hard surface, which has been treated according 
to the method of the present invention, is inoculated with about 10 microliters of inoculum 
comprisiQg from about lO" to about lO' microorganism count. A test method for determining 
efiective residual antimicrobial activity on a surface treated with an antimicrobial composition of 
the present invention is described hereinafter in Example I. 

As used herein, the term "effective amount" means an amount of an antimicrobial 
composition that provides the necessaiy amounts of organic acid and surfectant to the treated 
sur&ce to adiieve efiective residual antimicrobial activity. 

nie present invention encompasses methods of obtaining effective residual antimicrobial 
activity on a hard surfece. Also encompassed by tiie present invention are antimicrobial 
compositions and premoistened wipes comprising antimicrobial composition and substtate for 
carrying out the metiiod of the present invention. Also, the present invention includes articles of 
manufecture comprising (a) container, (b) premoistened wipes comprising antimicrobial 
composition, and (c) set of instructions to apply said antimicrobial composition to a hard suffece 
and allow an effective residual antimicrobial activity amount of said antimicrobial composition on 
said hard surfece to obtain effective residual antimicrobial activity on said surface. The metiiods, 
premoistened wipes, and articles of the present invention are effective against a variety of 
microbes, including gram native (-) and gram positive (+) bacteria. 

Mirmn p of ORTAINING FFFRmVE RES milAL AimMICROBTAL ACTIVITY 
The present invention encompasses methods of achieving effective residual antimicrobial 
activity on a hard surfi»ce by contacting tiw surface witii an effective amount of an antimicrobial 
composition comprising organic acid having antimicrobial action and an effective amount to 
reduce surfece tension of surfectant, and allowing specific amounts of the oiganic acid and 
surfactant to remain on tiie treated hard surfece. In typical hard surfeces cleaning methods, the 
cleaning compositions are rinsed from tiie surfece after being applied. An important aspect of the 
present metiiods is tiiat specific amounts of organic acid and surfectant are allowed to remain on 
die treated surfece. When the treated surfece is subsequently innoculated with about 10 microUters 
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of bacteria, at least a one log reduction in miciobial activity is exhibited. Tlus res«lual 
antimicrobial activit> results for an indefinite period of time, including periods of time such as 18 
hours or even 24 hours, so long as the specific amounts of oiganic acid and surfectant are allowed 

to remain on the treated surface. 

To achieve at least a residual one log reduction in microbial activity on a hard suifece. the 
hard surfiice is contacted with an effective amount of an antimicrobial composition of the present 
invention and at least about 100 ng. preferably at least about 150 ^g, more preferably at least 
about 175 ^g. and still moie prefembly at least about 275 ng, of organic acid and at least about 
100 ^g. piefeiably at least about 125 jxg, more preferably at least about 150 pg, and stQl more 
prefi^ably at least about 175 ng of surfectant, per square inch of ti>e treated hard surfece a.* 
allowed to remain on the treated surface. TTie specific amounts required for any specific orgamc 
acid having antimicrobial action and/or surfactant can be readily determined using tiie lest mefluxi 

disclosed hereinafter in Example I. 

In a preferred embodiment, tire organic acid is citric acid and tire surfirctant is a nonionic 
surfactant, preferably an etiroxylated alcohol (such as ALFONIC* 810^ Edioxylated available 
fiom Vista Chemical Company in Houston, Texas) as described hereinafter. Allowmg a 
combination of specific amounts of citric acid and nonionic surfectant to remain on a hard surface 
surprisingly provide effective residual antimicrobial activity on tiie hard surface, which protects 
tiie surfece against recontamination by a variety of microbes, including gram negative (-) bacteria, 
such as Salmonella choleraesuis, and gram positive W bacteria, such as Staphylococcus aureus. 
In addition, tire combination of citric acid and nonionic surfactant can provide a glossy or shmy 
fihn on tire treated surface which can be both aesthetically appealing to consumers and prov.de a 
visual signal to consumers tiiat tiie surface has residual antimicrobial protection. Also, tiie glossy 
fihn allows tire consumer to identify areas on tiie hard surface which were inadvertently missed m 
treating tiie surfece and allows tiie consumer to verify tiiat an entire area has been tireated. 

The hard surface to be treated can be contacted by tiie antimicrobial composition in a 
variety of ways in tiie metiiod of tiie present invention. For example, tiie antimicrobial composition 
can be sprayed directiv onto tiie surface using conventional sprayers known in tiie art; sprayed 
onto a substrate, such as a paper towel, typically to tiie point of satiiration, and tiien wiping tiie 
surface wifli tiie substrate; wiping tiie surface witii a premoistened wipe comprismg an 
antimicrobial composition and a substrate, such as tiiose of tiie present invention described 
hereinafter; and otiier similar metiiods of contacting tiie surface to be treated. 

PRFMOISTENED WIPE 
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The premoistened ^vipe of the present invention typically comprises an antimicrobial 
composition and a substmte. TTie methods of the present invention can be carried out by applying 
the specific amounts of organic acid and surfectant to a hard surfece to be treated by wiping fte 
surfece with the premoistened wipes of the present invention. 

(A ) ANTIMICRPR TAT rOMPOSmON 
nie present invention encompasses antimicrobial compositions typically comprising an 
organic acid having antimicrobial action, preferably citric acid, and surfactant, preferably noniooic 
surfectant m antimicrobial compositions can further comprise optional ingredients such as suds 
suppressors, hydrotropes, solvents, perfimie, hydrogen peroxide, chelating agents, radical 
scavengers, and other optional ingredients. The methods of the present invention can be carried out 
using the antimicrobial composition itself, or by loading the antimicrobial composition onto a 
substrate form a premoistened wipe and using the premoistened wipe to carry out the present 
mediods. 

TTie present invention results from the unexpected discovery that certain organic acids 
such as citric, malic, succinic, and benzoic, used in suitable concentrations, as further described 
herein are highly efficacious against microbes, such as Salmonella choleraesuis and 
Staphylococcus aureus. When used in the presence of a surfectant. preferably a noniomc 
surfectant such as alcohol ethoxylates (for example, ALFONIC^ 810^ Ethoxylated available 
ftom Vista Chemical Company in Houston. Texas), these acids were found to have effi«t.vc 
residual antimicrobial activity against a variety of microbes, including gram negative (-) bactena. 
such as Salmonella choleraesuis, and gram positive (+) bacteria, such as Staphylococcus aureus. 
In general, the water soluble cari)oxylic acids usefol in accordance with the invention have the 
following structure: 

R-COOH 

.herein R may be represented by: lower alkyU substituted lower alkyl; hydroxy lower alkyl (e.g. 
HOCHr-)- cartjoxy lower alkyl (e.g. HOOC-CHH^Hr-); caiboxy, hydroxy lower alkyl (e.g., 
HOOCCH, CHOH-); carboxy, halo lower alkyl (e.g. HOOCCHaCHBr-); carboxy. dihydroxy 
lower alkyl (e.g. HOOC-CHOH-CHOH-); dicarboxy. hydroxy lower alkyl (e.g. HOOC-CH2C- 
C(OH)(COOH) Hr-); lower alkenyl, carboxy lower alkenyl (e.g. HOOCCH=CH-); dicaiboxy 
lower alkenyl (e.g. HOOC-CH,C(COOH)=CH-); phenyl (Ca H5-); substituted phenyl (e.g. 
hydroxy phenyl BO-Ce Other acid examples include hydroxy lower alkyl e.g. lactic; 
cariwxy. hydroxy lo«^r alkyl. e.g. 2Hnethyl malic; carboxy. halo lower alkyl. e.g. 2<hloro.3- 
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methyl succinic; caitocy. dihydroxy lower alkyl. e.g. 2-methyl tartaric; dicaiboxy. hydroxy lower 
alkyl. e g. 2-methyl citric acid; and carboxy lower alkenyl. e.g. fumaric. The above definitions are 
used in an illustrative but not a limiting sense. TTie term "lower" as used herein refers to an add 
wherein "R" contains one to six carbon atoms. The term "substituted" indicates that one or more 
hydrogen atoms are substituted by halogen atoms (F, CI, Br, I) hydroxyl groups, amino groups, 
thiol groups, nitro groups, cyano groups, and the Uke. Examples of preferred antimicrobial organic 
acids include, but are not limited to. citric acid. lacUc acid, malic acid, salicylic acid, acetic acid, 
and mixtures thereof. 

In a preferred embodiment, the present antimicrobial compositions comprise organic acid 
at a level of from about 0.5% to about 20%, more preferably from about 1% to about 10%, and 
still more preferably from about 1 .5% to about 7.5% by weight of the antimicrobial composition. 
Citric acid is a highly preferred organic acid having antimicrobial action. Citric acid is preferred 
because it is a natural acid and is relatively safe for use on household surfeces. especiaUy surfeces 
used for food preparation such as countertops in kitchens and dining rooms. In addition, when 
citric acid is aUowed to remata on a surfiice. it tends to provide a glossy or shiny film on the 
surfece which can be aesthetically satisfying to consumers and provide a visual signal to 
consumers that the suifece has residual antimicrobial protection. Also, the glossy fihn allows the 
consumer to identic areas on the hard surfece which were inadvertently missed in treating the 
surfece and aUows the consumer to verify that an entire area has been treated, 
(ii ) .SimFACTANT 

It is believed that surfactant is needed to aid the antimicrobial action of the organic acid, 
especially when the oiganic acid is present in relatively small amount, by fimctioning to disrupt the 
ceU waUs of the microbes to allow the oiganic acid to easily penetrate into the cell body, thereby 
inactivating the microbe. Suitable surfectants for incorporation in tiie present antimicrobial 
compositions include those known in tiie art selected from nonionic. anionic, zwitterionic. 
ampholytic. cationic surfiictants. and mbrtures tiiereof. Preferably, tiie surfectant utilized in tiie 
present antimicrobial compositions is a nonionic surfectant, more preferably an etiioxylated 
nonionic surfectant T>pically, tiie present antimicrobial compositions comprise firom about 0.5% 
to about 15%. preferably from about 1% to about 10%. more preferably from about 1.5% to 
about 5%, of surfactant by weight of tiie antimicrobial composition. 

Most preferably, tiie present antimicrobial compositions comprise etiioxylated nonionic 
surfactants, which can be broadly defined as compounds produced by tiie condensation of efliylene 
oxide groups (hydrophilic in nature) witii an organic hydrophobic compound, which may be 
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..iphattc or alkyl agnatic ta M<u«. The l»«h of *. poly<»y«hyl=« gr^P « 
«i* any particular hvd,ophobio group can b. n=ad»y adJusBd » yidd . «a««h.bte »mpo».- 
h.«„g tt>e desired degree of balance betw« hydrophiUo »rf hydrophobic den««. I. e»«* 
rt^ryUued .«iomc surfactants suitable herein have an average ea.yle«oxy a»«nt m 4e r««. 
fiom about 35% to about 70%, by weight of die surfectant. 

Examples of suitable nonionic surfectants include the condensa«on products of prunay or 
„^ ..iptatic akoboht having from » to 24 carbon atonis in either straight ch»n or brandrd 

eto conegur-ion wid. fton, 2 to about 18 moles of alkylenc oxide per mole of alcohoL 
,^,,.d.e.Upba.ic alcohol comprises bet^een^andlScarbon atoms and is edK«ylat.d»^ 

t^2^9. desin^ly b««e« 3 and 8, moles of ethylene oxide per mole of aUphatic alcohol. 
Such nonionio surfemnts are preferred ftan d« poi« of view of providing good to «cdtat 
i^rgency pe.*»mance on fi«y ».d grouty soils, m preferred s».«u»^ 
primary alcohoU having «, more to about m Cham branching. ..e.. v*ich »e «^ 

(such as those d^ived ftom naotml or prepared by d« Zieglcr process to .%l»e^^^^ 
myHstyl. cetyl. stea.,1 alcohols) or partly branched s«h as d« DOBANOU ^ NEODOU 
^ have about 25% 2™thyl branching (DOBANOL™ ^ NEODOL* being tnide .»« of 
Shell Oil Company) or SYNPERONICs. which are understood to have about 40% «. 50% 2- 
methyl branching. (SYNPERONIC* is a trade name of Imperial Ch«»ical InduSnes PLC) 
Specific exan^les of nomonic sur&ctants Ming ™thin the scope of the mv««ion mdu* 
DOBANOL™ 45^. DOBANOL" 45-7. DOBANOL™ 45-9. DOBANOL™ 91-3. 
DOBANOL". 91-«. DOBANOL™ 91-8. SYNPERONlC 6. SYNPEROMC 9, d» 
„o,,de.s«ionpn>d.cts of coconut alcohol wid. an average of between 5 ami 9 moles of edtylc^ 
.»de per mole of alcohol. d« coconut alkyl portion having ftom 10 to 14 carbon atoms and d. 
c^on pn^ducts of tallow alcohol with an average of between 7 and 12 moles of ethyls 
cpdde per mole of alcohol, the taUow portion comprising essentially betwe» 

a«,„s. Secotrf^y hu- aM " 

^le dK»eed„.xv1atesoftheTe.sitds«ics having 6om.bout9to 15 cart-. atomsmthe 
alkyl group and up to about 1 1, especially ftom about 3 to 9, «hoxy .esidues per molecule. 

Of the above, highly preferred are alkoxylated noniomc surfect^ts havi^! m. average 
m3 in d,e range ftom about 9.5 to .3.5. espcc* 10 b, .2.5. Highfe- suitabte ««iomc 
surfectants of dus t.p= are ethoxylated primary C..„ alcohols having an avenge depee <* 
ahoxyWon ftom .b«,t 2 to 9. more preferably from about 3 to 8. Most preferably, d» -.ft-rt 
is «hox,ht»i C„. alcoho. having an average degree of ethoxylation of about 6. wh«h t. 
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commercially available from Vista Chemical Company in Houston, Texas under the trade name 
ALFONIC* 810-6 Ethoxylated. Other useful nonionic surfectants include carbohydrate based 
sur&ctants and amine oxides based on olefins. 

Alternatively, or in addition to nonionic surfectants, other surfectants can be utilized in the 
antimicrobial compositions including anionic, amphoteric, zwitterionic, and cationic surfiidants. 

Suitable anionic surfectants to be used herein include water soluble salts or acids of the 
formula ROSO3M wherein R is preferably a C6-C24 hydrocarbyl, preferably an alkyl or 
hydroxyalkyl having a C10-C20 alkyl component, more preferably a Cn-Cn alkyl or 
hydroxyalkyl. and M is H or a cation, e.g., an alkali metal cation (e.g., sodium, potassium. 
Uthium), or ammonium or substituted ammonium (e.g., methyl-, dimethyl-, and trimethyl 
ammonium cations and quaternary ammonium cations, such as tctramethyl-ammonium and 
dimethyl piperdinium cations and quaternary ammonium cations derived from alkylamines such as 
ethylamine, diethylamine, triethylamine, and mixtures thereof, and the like). 

Other suitable anionic surfectants to be used herein include alkyl-diphenyl-elher- 
sulphonales and alk>l-carboxylates. Other anionic surfectants can include salts (including, for 
example, sodium, potassium, ammonium, and substituted ammonium salts such as mono-, di- and 
triethanolamine salts) of soap, C9.C20 ^ear alkylbenzenesulfonates. C8-C22 primary or 
secondary alkanesulfonates. C8-C24 olefinsulfonates, sulfonated polycarboxyUc acids prepared by 
sulfonation of the p>Tolyzed product of alkaline earth metal citrates, e.g.. as described in British 
patent specification No. 1,082,179, C8-C24 alkylpolyglycolethersulfetes (containing up to 10 
moles of ethylene oxide); alkyl ester sulfonates such as C14.16 methyl ester sulfonates; acyl 
glycerol sulfonates, fiitty oleyl glycerol sulfetes, alkyl phenol ethylene oxide ether sulfetes, paraffin 
sulfonates, alkyl phosphates, isethionates such as the acyl isethionates, N-acyl taurates. alkyl 
succinamates and sulfosuccinates, monoesters of sulfosuccinate (especially saturated and 
unsaturated C^-Cig monoesters) diesters of sulfosuccinate (especially saturated and unsaturated 
C6-C14 diesters), acyl sarcosinates, sulfetes of alkylpolysaccharides such as the sulfetes of 
alkylpolyglucoside (the nonionic nonsulfated compounds being described below), branched 
primary alkyl sulfetes, alkyl polyethoxy carboxylates such as those of the formula 
RO(CH2CH20)^CH2COO-M'*' wherein R is a Cg-C^j alkyl, k is an integer from 0 to 10. and M 
is a soluble salt-forming cation. Resin acids and hydrogenated resin acids are also suitable, such 
as rosin, hydrogenated rosin, and resin acids and hydrogenated resin acids present in or derived 
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from tall oil. Further examples are given in "Surfece Active Agents and Deteigents" (Vol. I and H 

by Schwartz, Peny and Berch). A variety of such surfectants are also generally disclosed in U.S. 

Patent 3,929.678, issued December 30, 1975 to Uughlin, et al. at Column 23. line 58 through 

Column 29, line 23 (herein incorporated by reference). 

Preferred anionic surfactants for use in the compositions herein are the alkyl benzene 

sulfonates, alkyl sulfites, alkyl alkoxylated sulfates, paraffin sulfonates and mixtures thereof. 

Suitable amphoteric surfactants to be used herein include amine oxides having the 
foUowing formula R'R^R^O wherein each of R', R' and R' is independently a saturated 
substituted or unsubstituted. linear or branched hydrocaibon chains of ftom I to 30 carbon atoms. 
Preferred amine oxide surfectants to be used according to the present invention are amine oxides 
having the foUowing formula R'R'R^O wherein R* is an hydrocarbon chain comprising from 1 to 
30 carbon atoms, preferably from 6 to 20. more preferably from 8 to 16. most preferably from 8 
to 12. and wherein R- and R' are independently substituted or unsubstituted. linear or branched 
hydrocarbon chains comprising from 1 to 4 carbon atoms, preferably from 1 to 3 carbon atoms, 

and more preferably are methyl groups. R' may be a saturated substituted or unsubstituted, linear 

or branched hydrocaibon chain. 

Suitable amine oxides for use herein are for instance natural blend Cg-Cio amine oxides as 
well as C12-C16 amine oxides commercially available fix)m Hoechst. 

Suitable zwitterionic surfectants to be used herein contain both cationic and amonic 
hydrophUic groups on the same molecule at a relatively wide range of pH's. The typical cationic 
group is a quaternary ammonium group, although other positively charged groups like 
phosphonium, imidazolium and sulfonium groups can be used. Tbe typical anionic hydrophiUc 
groups are carboxylates and sulfonates, although other groups like sulfetes. phosphonates, and the 
like can be used. A generic formula for some zwitterionic surfectants to be used herein is 

R'.N+(RW)R*X" 

wherein R' is a hydrophobic group; R^ and R' are each C1-C4 alkyl, hydroxy alkyl or other 
substituted alkyl group which can also be joined to fomi ring structures with the N; R* is a moiety 
joining the cationic nitrogen atom to the hydrophilic group and is typically an alkylene, hydroxy 
alkylene. or polyalkoxy group containing from 1 to 10 carbon atoms; and X is the hydrophiUc 
group which is preferably a carboxylate or sulfonate group. Preferred hydrophobic groups R' are 
aUcyl groups containing from 1 to 24. preferably less than 18, more preferably less than 16 carbon 
atoms. Hie hydrophobic group can contain unsaturation and/or substituents and/or linking groups 
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such as aiyl groups, amido groups, ester groups and the like. In general, the simple aBcyl groups 
are preferred for cost and stability reasons. 

Highly preferred zwitterionic surfectants include betaine and sulphobetaine sur&ctants, 
derivatives thereof or mixtures thereof Said betaine or sulphobetaine surfectants are preferred 
herein as, they help disinfection by increasing the permeability of the bacterial cell wall, thus 
allowing other active ingredients to enter the cell. 

Furthermore, due to the mild action profile of said betaine or sulphobetaine surfectants, 
they are particularly suitable for the cleaning of delicate surfaces, e.g., surfeces in contact with 
food and/or babies. Betaine and sulphobetaine suifectants are also extremely mild to the skin 
and/or surfeces to be treated. 

Suitable betaine and sulphobetaine surfectants to be used herein are the 
betaine/sulphobetaine and betaine-like detergents wherein the molecule contains both basic and 
acidic groups which form an inner salt giving the molecule both cationic and anionic hydrophiUc 
groups over a broad range of pH values. Some common examples of these detergents are 
described in U.S. Pat. Nos. 2,082.275, 2,702,279 and 2,255,082, incorporated herein by 
leference. Preferred betaine and sulphobetaine surfectants herein are according to the formula: 

R'.N+(R')(R')-(CH2)„-Y- 

wherein R' is a hydrocarbon chain containing from I to 24 carbon atoms, preferably from 8 to 18, 
more preferably from 12 to 14, wherein Vt? and R' are hydrocarbon chains containing firom 1 to 3 
carbon atoms, preferably 1 carbon atom, wherein n is an integer from I to 10, preferably from 1 to 
6. more preferably is I, Y is selected from the group consisting of carboxyl and sulfonyl radicals 
and wherein the sum of R'. R' and R» hydrocarbon chains is from 14 to 24 carbon atoms, or 
mixtures thereof. 

Examples of particularly suitable betaine surfactants include Cn-Cw alkyl dimethyl 
betaine such as coconut-betaine and C,o-C,6 alkyl dimethyl betaine such as laurylbetaine. 
Coconutbetaine is commercially available from Seppic under the trade name of Amonyl 265®. 
Laurylbetaine is commercially available from Albright & Wilson under the trade name Empigen 
BB/L®. 

Other specific zwitterionic surfectants have the generic formulas: 
R'i^(0)-N(R^HC(RWN(RV^^-(C(RWS03<-> 
or R'-C(0)-N(R^)-(C(RWN(RV''^-(C(RWC00(-) 
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vi^ercin each R' is a hydrocarbon, e.g. an alkyl group containing from 8 up to 20, preferably up to 
18, more preferably up to 16 carbon atoms, eadi is either a hydrogen (vAisxi attached to 4e 
amido nitrogen), short chain alkyl or substituted alkyl containing from one to 4 carbon atoms, 
preferably groups selected from the group consisting of m^yl, ethyl, propyl, hydrtwcy substituted 
ethyl or propyl and mixtures thereof, preferably methyl, each R' is selected from the group 
consisting of hydrogen and hydroxy groups and each n is a number from 1 to 4, pr^rably from 2 
to 3, more preferably 3, with no more than one hydroxy group in any (C(R')2) moiety. TTie R' 
groups can be branched and/or unsaturated. The R^ groups can also be connected to form ring 
sttuctuies. A surfectant of this type is a Cjo-Cm ^ 
acylamidopropylene(hydioxypropylene)sulfobetaine that is available from the Sherex Company 
under the trade name "Varion CAS sulfobetaine"®. 

Suitable cati(»ic surfectants that can be used in the detergent compositions of the present 
invention include coconut trimethylammonium chloride. 
(iiii SUDS SUPPRESSOR 

Optionally, but preferably, the present antimicrobial composition comprises a suds 
suppressor to limit the amount of suds generated when the antimicrobial composition is applied to 
a hard surfece. An important aspect of the present invention involves allowing the antimicrobial 
composition to remain on the treated surface, without being rinsed off or otherwise significantly 
removed. As such, it can be important to provide an antimicrobial composition that minimizes 
visual residue so as to be consumer acceptable. Suds suppressors can be incorporated in the 
antimicrobial compositions of the present invention to reduce the amount of visual residue 
lemaining on the treated surfece. Suds tend to leave an unappealing visual residue on the treated 
surfiice vMA can be unaccq)table to consumers of the present article of manufecture. This can 
especially be a problem when the antimicrobial compositions are not rinsed and/or wiped from the 
treated surfece, as in the present methods for achieving effective residual antimicrobial activity. 

Suds suppressors useful in the antimicrobial compositions of the present invention include 
alkyl phosphate ester suds suppressors, silicone suds suppressors, and combinations tfiereof 
Levels in general are from 0% to about 10%, preferably from about 0.001% to about 5%. and 
more preferably from about 0.003% to about 1%, by weight of the antimicrobial composition. 
Typical levels tend to be low, e.g., from about 0.01% to about 3% when a silicone suds suppressor 
is used. Preferred nwi-phosphate compositions omit the phosphate ester component entirely. 
Silicone suds suppressor technology and other defoaming agents useful herein are more extensively 
documented m "Defoaming, Theory and Industrial Applications", Ed., P. R. Garrett, Marcel 
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Dddcer, N.Y., 1973, ISBN 0-8247-8770-6, incorporated herein by referrace. See especially tiie 
chapters entitied "Foam control in Detergent Products" (Ferch et al) and "Surfectant Antifoams" 
(Blease et al). See also U.S. Pat. Nos. 3.933.672 and 4,136.045. Other useful suds suppressors 
can be found in U.S. Patent No. 5,500,154. Highly preferred silicone suds suppressors are the 
compounded types known for use in laundry detergents such as heavy-duty granules, ahhoug^ 
types hitherto used only in heavy-duty liquid detergents may also be incorporated in Ae instant 
compositions. For example, polydimethylsiloxanes having trimethylsilyl or alternate end bloddng 
units may be used as the silicone. These may be compounded with silica and/or with sur&ce-active 
non-silicon components, as illustrated by a suds suppressor comprising 12% silicone/silica, 18% 
stearyl alcohol and 70% starch in granular form. A suitable commercial source of the silicone 
active compounds is Dow Coming Corp. A highly preferred suds suppressor is a silicone 
compound available fiom Dow Coming Corp. under the trade name DOW AF~. Phosphate esters 
have also been asserted to provide some protection of silver and silver-plated utensil surfeces; 
however, the instant compositions can have excellent silver care without a phosphate ester 
o«np<Mient. If it is desired nonetheless to use a phosphate ester, suitable c(»npoands are disclosed 
in U.S. Pat. No. 3,314,891, issued Apr. 18, 1967, to Schmolka et al, incorporated herein by 
reference. Prefenwi alkyl phosphate esters contain from 16-20 carbon atoms. Highly preferred 
alkyl phosphate esters are monosteaiyl acid phosphate or monooleyl add phosphate, or salts 
thereof, particulariy alkali metal salts, or mixtures thereof It has beai found preferable to avdd 
the use of simple calcium-precipitating soaps as antifoams in the present omtpositions as they tend 
to deposit on the dishware. Indeed, phosphate esters are not entirely free of such problems and Hba 
formulator will generally choose to minimize the content of potentially depositing antifoams in 4e 
instant compositions, 
fiv^ HYDROTROPE 

An optional ingredient which is sometimes highly desirable in aqueous liquid cleaners is a 
bydrotrope whidi serves to stabilize the compositions by aiding in the solubilization of their 
components. A hydrotiope is especially preferred for use in an antimicrobial composition which 
also comprises perfame materials, solvents, and multiple surfectant systems. In such an 
antimicrobial composition, the hydrotrope serves to solubilize the otherwise insoluble materials. 
The hydrotrope is tjpically selected fiom the group consisting of alkali metal, ammonium, and 
triethanolammonium isopropylboizrae sulfonates, xylene sulfonates, toluene sulfonates, cumoie 
sulfonates, benzene sulfonates, and mixtures thereof Specific hydrotipopes found to be useful in 
the present antimicrobial compositions are sodium cumene sulfonate and potassium toluene 
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sulfonate. Most preferably, sodium cumene sulfonate is incorporated in the present antimicrobial 
compositions. Whra present, hydrotropes are incorporated in the antimicrobial compositions at a 
level from about 0% to about 5%, preferably from about 1% to about 3%, more preferably fincnn 
about 1.2% to about 2% by weight of the antimicrobial composition. The hydrotrope, e.g. sodium 
cumene sulfonate, serves only to stabilize the antimicrobial compositions by aiding Ac 
solubilization of the various ingredients. 
M SOLVENT 

The compositions herein may comprise as an optional ingredient a solvent or mixtures 
thereof When used, solvents will, advantageously, give an enhanced cleaning to the compositions 
of the present invention. Suitable solvents for incorporation in the compositions according to tfie 
present invention include propylene glycol derivatives such as n-butoxypropanol or n- 
butoxypropoxypropanol, water-soluble CARBITOL® solvents or water-soluble CELLOSOLVE 
® solvents. Water-soluble CARBITOL® solvents are compounds of the 2-(2- 
alkoxyethoxy)ethanol class wherein the alkoxy group is derived from ethyl, propyl or butyl A 
preferred water-soluble carbitol is 2-(2-butoxyethoxy)ethanol also known as butyl carbitol. Water- 
soluble CELLOSOLVE® solvents are compounds of the 2-alkoxy^oxyethanol class, with 2- 
butoxyethoxy^ianol being preferred. Other suitable solvents are benzyl alcohol, methanol, 
e&anol, isopropyl alcohol and diols such as 2-ethyl-l,3-hexanediol and 2,2,4-trimethyH,3- 
pentanediol and mixture thereof Preferred solvents for use herein are n-butoxypropoxypropanol, 
butyl carbitol® and mixtures thereof Most preferrably, the solvent for use in the present 
antimicrobial compositions is n-butoxypropoxypropanol (also referred to as dipropylene glycol 
monobutyl ether). N-butoxypropoxypropanol is typically utilized in the present antimicrobial 
compositions at a level of from about 0% to about 6%, preferably from about 0.5% to about 4%, 
more preferably from about 0.5% to about 1.5% by weight of the antimicrobial composition. 

Other useful solvents for use in the present antimicrobial compositions include a 
poly(alkylene glycol) alkyl ether, as defined herein after, or mixtures thereof 

Typically, vrfjere present the composition may comprise a poly(alkylene glycol) alkyl edier 
or a mixture thereof at a level of from 0.001% to 10%, preferably from 0.005% to 2%, more 
preferably from 0.01% to 1%, even more preferably from 0.05% to 0.5% and most preferably 
from 0.08% to 0.4% by weight of the total composition. 

Suitable poly(alkylene glycol) alkyl ethers for use herein are according the following 
formula: 

R'-0-<CH2-CHR'0)„'-R^ 
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wherein and each independently are hydrogen or a substituted or unsubstituted, saturated or 
unsaturated, linear or branched hydrocarbon chain having from 1 to 30 carbon atoms or a hydroxy 
bearing linear or branched hydrocarbon chain having from 1 to 30 carbon atoms, is a 
substituted or unsubstituted, saturated or unsaturated, linear or branched hydrocarbon chain 
having from 1 to 30 carbon atoms or a hydroxy bearing linear or branched hydrocarbcm diain 
having from 1 to 30 carbon atoms, n is a number greater than 2, or a mixture thereof. 

Preferably R* and R^ each independently are hydrogen, or a substituted or unsubstituted, 
linear or branched, alkyl group or alkenyl group having from 1 to 30 carbon atoms, preferably 
from 1 to 16 carbon atoms, more preferably from 1 to 8 and most preferably from 1 to 4, or a 
hydroxy bearing linear or branched alkyl or alkenyl group having from 1 to 30 carbon atoms, more 
preferably from 1 to 16, even more preferably from I to 4, and most preferably R^ and R^ are 
methyl or hydrogen. 

Preferably R^ is a substituted or unsubstituted, linear or branched, alkyl group or alkenyl 
group having from 1 to 30 carbon atoms, preferably from 1 to 16 carbon atoms, more preferably 
from 1 to 8 and most preferably from 1 to 4, or a substituted or unsubstituted, saturated or 
unsaturated, linear or branched aryl group having up to 30 carbon atoms, preferably from 3 to 16 
and more preferably from 4 to 8 carbon atoms, or a hydroxy bearing linear or branched dOkyl or 
alkenyl group having from 1 to 30 carbon atoms, more preferably from 1 to 16 even more 
preferably from 1 to 8, and most preferably R^ is butyl. 

Preferably n is a number of at least 3, preferably from 3 to 2300, more preferably 3 to 
100, more preferably from 3 to 20 and most preferably from 3 to 10. 

The poly(alk>iene glycol) alkyl ethers for use herein preferably have an average molecular 
weight fiiom 164 to 100,000, more preferably from 180 to 10,000 and most preferably from 200 to 
1,000. 

Suitable poh-(alkylene glycol) alkyl ethers for use herein include poly(propylene glycol) 
mono butyl ether, poly(ethylene glycoi-co-propylene glycol) mono butyl ether, poIy(ethyIene 
glycol) dimethyl ether, poly(ethylene glycol-co-propylene glycol) dimethyl ether, poly(ethylaie 
glycol) stearate or mixtures thereof Poly(propylene glycol) mono butyl ether (average molecular 
weight 340) is commercially available from Aldrich or from Union Carbide under Ucon-lb 65®. 

Other useful solvents for antimicrobial compositions of the present invention include those 
disclosed in U.S. Patent Nos. S,S40,86S; S,43S,93S; and 5,362,422; v^di are hereby 
incorporated by reference. 
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The solvents may typically be present within the compositions of the invention at a level 
up to 15% by weight, and preferably from 1% to 7% by weight of the composition. 
(vi) PERFUME 

Perfumes are optionally, but preferably, incorporated in the present antimicrobial 
compositions to impart an aesthetically satisfying odor to the antimicrobial composition. A variety 
of perfume materials can be utilized, especially those imparting odor characters such as citrus, 
pine, and outdoor fresh. If perfume materials are utilized in the present antimicrobial 
compositions, a hydrotrope, such as sodium cumene sulfonate as described hereinbefore, is 
typically needed in order to solubilize die perfume materials and stabilize the antimicrobial 
composition. 

fvii) OTHER OPTIONAL INGREDIENTS 

Other optional ingredients such as chelating agents, radical scavengers, and dyes can be 
incorporated into the present antimicrobial compositions. Peroxygen bleach, such as hydrogen 
peroxide, is another optional ingredient that can be utilized in the antimicrobial compositions to 
improve the antimicrobial activity of the antimicrobial compositions. However, because peroxygen 
bleach tends to be rather unstable, the present antimicrobial compositions are essentially free of 
peroxygen bleach, such as hydrogen peroxide. 

The balance of the formula is typically water and/or non-aqueous polar solvents with only 
minimal cleaning action, e.g., those having a hydrogen bonding parameter above 7.8, like 
methanol, ethanol, isopropanol, ethylene glycol, propylene glycol, and mixtures thereof. The level 
of non-aqueous polar solvent is greater when more concentrated formulas are prepared. Typically, 
the level of non-aqueous polar solvit is from about 0% to about 40%, preferably from about 1% 
to about 10% and the level of water is from about 50% to about 99%, preferably from about 75% 
to about 95%. 

The pH of the antimicrobial composition is typically from about 1.6 to about 3.0, 
preferably from about 2.0 to about 3.0, more preferably from about 2.0 to about 2.5. Most 
preferably, the pH of the antimicrobial composition is about 2.0. When the antimicrobial 
composition comprises citric acid as the organic acid, the pH of the composition is preferably less 
than about 3.0, because the first pKa for citric acid occurs at about 3.0. At the first pK,, the acid 
deprotonates and thus loses some of its antimicrobial effectiveness. The pH of the antimicrobial 
composition is preferably above about 2.0 because at pH below 2.0, compositions are typically 
required to be identified as toxic or hazardous materials. 
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The antimicrobial compositions of the present invention can be applied to a bard surfiice 
according to the methods described hereinbefore to achieve effective residual antimicrobial 
activity. In a preferred embodiment, the antimicrobial compositions are first loaded onto a 
substrate as described hereinafter to form a premoistened wipe product. 



Referring to the compon^its of the present invention in more detail, the premoistened wipe 
of the present invention includes a substrate comprising a woven or nonwoven web of natural 
fibers, synthetic fibers, or mixtures of natural and synthetic fibers. Suitable natural fibers include 
but are not limited to cellulosic fibers, such as wood pulp fibers, cotton, and rayon. Suitable 
synthetic fibers include fibers conmionly used in textiles, including but not limited to polyester and 
polypropylene fibers. 

Various forming methods can be used to form a suitable fibrous web for use in the present 
invention. For instance, the web can be made by nonwoven dry forming techniques, such as 
air-laying, or alternatively by wet laying, such as on a papermaking machine. Other nonwovoi 
manufacturing techniques, including but not limited to techniques such as melt blown, 
spunbonded, needle punched, and hydroentanglement methods may also be used. 

In one embodiment, the dry fibrous web can be an airlaid nonwoven web comprising a 
combination of natural fibers, staple lengdi synthetic fibers and a latex binder. The dry fibrous 
wd) can be about 20-80 percent by weight wood pulp fibers, 10-60 percent by wei^t stsq>le length 
polyester fibers, and about 10-25 percent by weight binder. 

The diy, fibrous web can have a basis weight of between about 40 and about 90 grams per 
square meter. The doisity of the dry web can be measured after evaporating the liquid fi-om the 
premoistoied wipe, and the density can be less dian about 0.15 grams per cubic centimeter. The 
density is the basis weight of the dry web divided by the thickness of the dry web, measured in 
consistent units, and the thickness of the dry web is measured using a circular load foot having an 
area of about 2 square inches and which provides a confining pressure of about 95 grams per 
square inch. In one embodiment, the dry web can have a basis weight of about 64 grams per 
square meter, a thickness of about 0. 06 cm, and a density of about 0. 1 1 grams per cubic 
centimeter. 

In one embodiment, the diy fibrous web can comprise at least SO percent by weight wood 
pulp fibers, and more preferably at least about 70 percent by weight wood pulp fibers. One 
particular airlaid nonwoven web which is suitable for use in die present invention comprises about 
73.5 percmt by weight cellulosic fibers (Southern softwood Kraft having an average fiber l^gth 
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of about 2.6 mm); about 10.5 percent by weight polyester fibers having a denier of about 1.35 
gram/9000 meter of fiber length and a staple length of about 0.85 inch; and about 16 percent by 
M^ight of a binder composition comprising a styrene butadiene copolymer. The binder composition 
can be made using a latex adhesive conmiercially available as Rovene 5550 (49 percent solids 
styrene butadiene) available firom Mallard Creek Polymers of Charlotte, N.C. 

One suitable airlaid nonwoven web for use in the present invention is the airlaid nonwoven 
web employed in PAMPERS*^ BABY FRESH brand baby wipes marketed by The Procter & 
Gamble Co. of Cincinnati, Ohio. 

The pre-moistened wipe is made by wetting the dry substrate with at least 2.0 grams of 
liquid antimicrobial composition per gram of diy fibrous web. Preferably, the dry substrate is 
wetted with at least about 2.5 grams, and more preferably at least about 3.0 grams of liquid 
antimicrobial composition per gram of the dry fibrous web. In a preferred embodiment, the dry 
substrate is wetted with 3.2 grams of liquid antimicrobial per gram of dry fibrous web. A ^loading 
fector" of 2.0 means that the dry substrate is wetted with 2.0 grams of liquid antimicrobial 
composition per gram of dry fibrous wd). 

The following patents are incorporated herein by reference for their disclosure related to 
webs: U.S. Patent 3,862,472 issued Jan 28, 1975; U.S. Patent 3,982,302 issued Sept. 28, 1976; 
U.S. Patent 4,004,323 issued Jan. 25, 1977; U.S. Patent 4,057,669 issued Nov. 8, 1977; U.S. 
Patent 4,097,965 issued July 4, 1978; U.S. Patent 4,176.427 issued Dec. 4, 1979; U.S. Patent 
4,130,915 issued Dec. 26, 1978; U.S. Patent 4,135,024 issued Jan. 16, 1979; U.S. Patent 
4,189,896 issued Feb. 26, 1980; U.S. Patent 4,207,367 issued June 10, 1980; U.S. Patent 
4,296,161 issued Oct. 20, 1981; U.S. Patent 4,309,469 issued Jan 25, 1982; U.S. Patent 
4,682,942 issued July 28, 1987. and U.S. Patents 4,637,859; 5,223,096; 5,240,562; 5,556,509; 
and 5,580,423. 

In one alternative embodiment, the substrate can comprise a hydroentangled web having a 
basis weight of about 62 grams per square meter and comprising about 50 percent by weight 
rayon fibers and about 50 percent by weight polyester fibers, polypropylene fibers, or a 
combination thereof In another alternative embodiment, the substrate can comprise a laminate of 
two outer hydroentangled webs, such as nonwoven webs of polyester fibers having a basis weig|it 
of about 30 grams per square meter, joined to an inner constraining layer, which can be in the 
fi>rm of net like scrim material which contracts upon heating to provide sur&ce texture in the outer 
layers. 

ARTICLE OF MANUFACTURE 
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The present article of inanu£acture encompasses premoistened wipe products as described 
hereinbefore that can be packaged in a container with a set of instructions for the consumer. The 
article of manufacture of the present invention typically comprises (a) container, (b) premoistened 
wipes, and (c) set of instructions to spply said antimicrobial composition to a hard sur&ce and 
allow an effective residual antimicrobial activity amount of said antimicrobial composition on said 
hard sur£ice to obtain effective residual antimicrobial activity on said sur&ce. 

Containers useful in the present article include, for example, PET tubs, flow-wrap 
pouches and odier packaging known in the art for premoistened wipe products. Typically, 
prmioistened wipes of the present invention are stored in the containers to reduce evaporation of 
die antimicrobial compositions loaded onto the premoistened wipe. 

The article of manufacture of the present invention further comprises a set of instructions 
in association with the container. As used herein, the phrase ''in association with"' means the 
instructions are either directly printed on the container itself or presented in a different manner 
including, but not limited to, a brochure, print advertisement, electronic advertisment, and/or 
verbal conununication, so as to conununicate the set of instructions to a consumer of the article of 
manufacture. 

The s^ of instructions typically comprise the instruction to squeeze a premoistmed wipe 
of the presQit invention to release a antimicrobial composition onto a hard surfoce to be treated 
The set of instructions can further comprise the instruction to evenly spread the antimicrobial 
composition across die hard surfoce with the substrate of the premoistened wipe. The set of 
instructions forther comprise the instruction to allow the antimicrobial composition to remain on 
the treated surfitce, without rinsing or othewise removing the antimicrobial composition from the 
treated sur&ce. The set of instructions can further comprise die instruction to allow at least about 
100 ^g of organic acid, preferably citric acid, and at least about 100 ^g of sur&ctant, preferably 
nonionic surfactant, per square inch of hard surface to remain on the hard sur&ce, without rinsing 
or otherwise substantially removing the antimicrobial composition from the treated sur&ce. 

All patents, articles, documents, and other materials cited herein are hereby incorporated 
by rrference, unless odierwise indicated. 

The following are nonlimiting examples of the present invention. 



Effective resuhial antimicrobial activity of citric acid and ALFONlC* 810-6 Ethoxylated 
surfectant is d^miined according to the following protocol (Protocol No. CMB0009.TCM). 



EXAMPLE I 
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Various antimicrobial compositions consisting essentially of citric acid and ALFONIC* 
810-6 Ethoxylated sur&ctant are applied to glass carriers and allowed to dry ovemi^t (about 18 
hours). After dryii^ ten microliters of a challenge organism [Staphylococcus aureus ATCC 6538 
- (SA) or Salmonella choleraesuis ATCC 10708 - (SC)] are added to the treated carrier and 
allowed to sit for a period of time. The number of surviving organisms is then determined and the 
reduction of oiganisms is reported. 

Glass carriers (S^'xl") are sterilized by placing them in a dry heat sterilization oven at 
WfC for 2 hours, cooled and then stored at room tmperatur^ until use. 

The glass carriers are placed into sterile petri dishes (1 carrier/petri dish). Ten 
microliters of the antimicrobial composition is applied to each of ten carriers per challenge 
organism per antimicrobial composition. Using the pipette tip, the antimicrobial composition is 
evenly spread across a 1" x 1" surfece of the carrier. The carriers are then left to dry overnight 
(about 1 8 hours) with the lids of the petri dishes left ajar. 

The challenge organisms fi-om the stock cultures are transferred into Nutrient Biodi and 
incubated at 35°- 'iTC. Daily transfers are made for at least 3 consecutive days (not to exceed 30 
days). After 36-54 hours of incubation, the cultures are used to prepare inoculum. Four 48-hr 
tubes of the challenge organism are concratrated using centrifiigation. 

The inoculum is prepared using 95% culture and 5% horse serum. 

The treated carriers are then inoculated with ten microliters of the inoculum and spread 
with the pipette tip. The numbers control count should be at least 10^ CFU/carrier but should not 
exceed 10^ CFU/carrier. The carriers are allowed to sit for the 30 minute contact time at ambient 
temperature. After the contact time, the carrier is transferred to twenty milliliters of Letheen 
Brodi. The Letheen Broth containing the carriers is then vortexed. The Letheen Broth is seriaUy 
diluted (1: 10 dilutions) and duplicate portions of the dilutions are plated using TSA pour-plates. 

All plates and all neutralizing broth tubes are incubated at 35**.3T'C for 48 hours. After 
incubation (as appropriate), the broth culture tubes are streaked to confirm +/- growth. 

The results of the foregoing testing is presented in the following chart showing the residual 
antimicrobial effectiveness of various antimicrobial compositions: 
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The micrograms quantity of citric acid applied to an one square inch of test area. After 1 8 hours 
the area is thai challenged with 10 ftis of test organism. 

^ The micrograms quantity of ALFONIC 810-6 Ethoxylated sur£tctant applied to an one square 
inch of test area. After 18 hours the area is then challenged with 10 |ils of test oi^anism. 
^ The resulting concratration of citric acid produced by delivering 10 ^Is of microorganisms 
across the one sq. in. area containing a known amount of dried citric acid residual. 
^ The resulting concentration of ALFONIC 8 10-6 Ethoxylated surfactant produced by delivering 
10 ^Is of microorganisms across the one sq. in. area containing a known amount of dried 
ALFONIC residual. 

This data demonstrates the specific amounts of organic acid (e.g., citric acid) and sur&ctant (e.g., 
a nonionic ethoxylated alcohol sur&ctant) required to be left on a hard sur£tce to provide effective 
residual antimicrobial activity. 

EXAMPLE II 

The following are nonlimiting examples of antimicrobial compositions that can be utilized 
in tiie methods and articles of the present invention: 
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* Citric acid commercially available from CargiU. 

^ Nonionic alcohol elhoxylate sui&ctant commercially available from Vista Chemical Compnay 

under the tradename ALFONIC^ 810-6 Ethoxylated. 

^ Butoxy propoxy prapanol conunercially available fiom Dow Ch^cal. 

^ Sodium cumm sulfonate commercially available from Reutgers-Nease Chemical Company 

under the tradename NAXONATE^ 4SSC. 

' Silicone suds suppressor commercially available from Dow Coming under the tradename DOW 
AF. 



Ineredient 


G 


H 
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Organic Acid #1* 


1.5 


1.5 






Oiganic Acid M2' 






4.0 




Oiganic Acid #3' 








3.0 


Surfectant#l' 






1.0 


1.5 


Surfectant #2'° 


0.4 


1.0 






Solvent #2" 


9.4 


9.4 






Solvent #3'^ 


0.55 


0.55 






Solvent #4" 


0.55 


0.55 






Perfume 


0.075 


0.75 






Water 


Balance 


Balance 


Balance 


Balance 



^ Citric acid commerdally available from CargiU. 
^ Acetic acid conunerically available from Aldrich. 
* Lactic acid commercially available from Aldrich. 

^ Nonionic alcohol etfaoxylate surfiictant conunercially available from Vista Ch^cal Compnay 
under the tradename ALFONIC** 8 10-6 Ethoxylated. 

Amine oxide (Cn) sur&ctant commercially available fix>m the Stepan Company under the trade 
nameNINOX^X9336. 

" Ethanol commercially available from Aldrich. 
Propylene glycol t-butyl ether commercially available from Aldrich. 
Di(ethylene glycol) butyl ether commercially available from Aldrich. 
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Hie antiinicrobial compositions of tiie present inventiai are preferably loaded onto a substrate as 
described hernnbefore at a loading &ctor of about 3.2 to fonn a premoistened wipe product. 
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WHAT IS CLAIMED IS: 

1. A method of obtaining effective residual antimicrobial activity on a hard surfiice 
comprising the steps of: 

(a) contacting said hard sur&ce with an effective amount of an antimicrobial 
c(»nposition comprising organic acid having antimicrobial action and 
surfiu:tant; and 

(b) allowing at least about ICQ ^g of said organic acid and at least about 100 ^g 
of said sur&ctant per square inch of said hard surface to remain on said hard 
surface. 

2. The method of Claim 1, herein at least about ISO ^g of organic acid and at least about 100 
^g of surfactant per square inch of said hard surface is allowed to remain on said hard 
surface. 

3. The method of Claim 2, wherein said organic acid is citric acid. 

4. The method of Claim 3, wherein said surfactant is nonionic surfactant. 

5. The method of Claim 4, wherein said nonionic surfactant is ethoxylated alcohol. 

6. The method of Claim 1, wherein said method obtains effective residual antimicrobial activity 
on a hard surface against microbes selected from the group consisting of Salmonella 
choleraesuis. Staphylococcus aureus^ and mixtures thereof. 

7. A premoistened wipe comprising: 

(a) a substrate; and 

(b) an antimicrobial composition comprising: 

(i) antimicrobially effective amount of organic acid; 

(ii) surface tension reducing amount of surfactant; 

(iii) optionally, suds suppressor; 

(iv) optionally, hydrotrope; 

(v) q)tionally, solvent; 
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(vi) optionally, perfume; and 

(vii) water; 

wherein said antimicrobial composition has a pH of firom about 1.6 to about 3.0 and 
is loaded onto said substrate at a loading &ctor of at least about 2.0. 

8. The premoistened wipe of Claim 7, wherein said organic acid is citric acid and said surfiictant 
is nonionic surfiictant. 

9. The premoistened wipe of Claim 8, wherein said nonionic sur&ctant is ethoxylated alcohol. 

10. The premoistened wipe of Claim 8, wherein suds suppressor is present at a level of fi'om about 
0.001% to about 5% by weight of said antimicrobial composition. 

11. The premoistened wipe of Claim 10, wherein solvent is present at a level of fix>m about 0.5% 
to about 4% by weight of said antimicrobial composition. 

12. The premoistmed wipe of Claim 1 1, wherein said solvit is n-butoxypropoxypropanol. 

13. The premoistoied wipe of Claim 7, wherein said substrate comprises nonwoven material. 

14. A premoistened wipe comprising: 

(a) substrate comprising nonwoven material; and 

(b) antimicrobial composition comprising: 

(i) fiom about 0.5% to about 20% by weight of said antimicrobial composition 
of citric acid; 

(ii) from about 0.5% to about 15% by weight of said antimicrobial composition 
of nonionic sur&ctant; 

(iii) qitionally, suds suppressor; 

(iv) fiom about 1% to about 5% by weight of said antimicrobial composition of 
b>tIn)trope; 

(v) firom about 0.5% to about 6% by weight of said antimicrobial composition of 
solvit; 

(vi) optionally, perfume; and 
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(vii) water; 

\siierein said antimicrobial composition has a pH of from about 1.6 to about 3.0 and is 
loaded onto said substrate at a loading &ctor of at least about 2.0. 



15. The premoistened wipe of Claim 14, \dierein said nonionic sur&ctant is ethoxylated alcohol; 
said hydrotrope is sodium cumene sulfonate; and said solvent is n-butoxypropoxypropanol. 

16. The premoistmed wipe of Claim IS, herein suds suppressor is present at a level of from 
about 0.001% to about S% by weight of said antimicrobial composition. 

17. An article of manufacture for obtaining effective residual antimicrobial activity on a hard 
surface comprising: 

(a) container; 

(b) premoistened wipe comprising: 

(i) substrate; and • 

(ii) antimicrobial composition comprising oiganic acid and surfiictant; wfaerdn 
said antimicrobial composition has a pH of from about 1 .6 to about 3.0 and is 
loaded onto said substrate at a loading &ctor of at least 2.0; and 

set of instructions comprising an instruction to squeeze said premoistened wipe to release said 
antimicrobial composition onto said hard sur&ce and wipe said hard 
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